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[image: ]UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON D.C., 20460

 (
OFFICE OF
CHEMICAL SAFETY AND
POLLUTION PREVENTION
)





PC Code: 099050

Date: May 8, 2012





MEMORANDUM



SUBJECT:	Reduced Risk Analysis:  Acetamiprid Use on Asparagus, Sweet Corn, and Mustard Greens and other Leafy Brassica (e.g., Cabbage and Cauliflower)



FROM:	Scott Glaberman, Ph.D., Biologist

Katrina White, Ph.D., Biologist		

		Environmental Risk Branch 4

		Environmental Fate and Effects Division (7507P)



THRU:	Meredith Laws, Acting Branch Chief

		Thomas Steeger, Ph.D., Senior Science Advisor

		Environmental Risk Branch 4

		Environmental Fate and Effects Division (7507P)



TO:		Anita Pease, Associate Director

Environmental Fate and Effects Division (7507P)





A reduced risk analysis was requested for use of acetamiprid (PC Code 099050) on asparagus, sweet corn, and mustard greens and other leafy brassica (cabbage and cauliflower).  The Environmental Fate and Effects Division (EFED) compared ecological toxicity endpoints and environmental fate data between acetamiprid and proposed alternatives. EFED also reviewed previous ecological risk assessments for each of the proposed alternatives and recorded whether risk quotient (RQ) values exceeded levels of acute and/or chronic concern (LOC) for different taxa when a risk assessment was completed for the specific use or for a surrogate use when a risk assessment was not completed for the specific use.  These analyses are for use in determining whether acetamiprid poses a reduced risk when compared to alternative pesticides for the proposed uses. Based on the analyses described below which compare environmental fate, ecological effects, and risk quotient (RQ) profiles for acetamiprid and alternatives, acetamiprid does not present a reduced risk against every single alternative for any of the three uses under consideration.  



Acetamiprid belongs to the cyano-substituted subclass of neonicotinoid insecticides. The alternative pesticides considered include insecticides belonging to the organophosphate (dimethoate, chlorpyrifos, disulfoton), carbamate (carbaryl and methomyl), synthetic pyrethroid (bifenthrin, cyfluthrin and permethrin), and pyridine azomethine (pymetrozine) classes.  As with other neonicotinoid insecticides, acetamiprid is systemic and can be taken up by leaves/roots and distributed throughout the plant.



Although concerns have been raised regarding the potential risks that neonicotinoid insecticides may pose to beneficial insects such as honey bees (Apis mellifera), these concerns have focused primarily on the nitroguanidine-substituted neonicotinoids.  Available data suggest that acetamiprid is less toxic to bees since it is rapidly metabolized by this species.  Past risk assessments have not quantified potential risks to honey bees for either acetamiprid or any of the alternative chemicals evaluated in this review; however, the hazard profiles discussed below suggests that many of the potential alternative chemicals have toxicity estimates that are likely to be several orders of magnitude more sensitive than acetamiprid. There is some uncertainty in the comparison for honey bees because the acetamiprid endpoint for acute contact toxicity is non-definitive (i.e., LD50 <12.5 µg ai/bee). During the bee acute contact study (MRID 44651874), mortality rates of 10, 40, 67, 47, 63, and 60 percent were observed at acetamiprid concentrations of 0 (control), 6.25, 12.5, 25, 50, and 100 µg ai/bee. Since there is no clear dose-response pattern it is only certain that the LD50 is <12.5 µg ai/bee. Consequently, acetamiprid is likely to be less toxic to bees than all other proposed alternatives except pymetrozine and possibly disulfoton.



In this document, the potential for adverse effects from acetamiprid and alternative chemicals is discussed. Caution should be used when comparing the value of risk quotients (RQs) across chemicals.  RQ values are unitless numbers and therefore may not be compared on a linear basis (i.e., an RQ of 4 does not represent twice the risk of an RQ of 2).  Differences in the slopes of dose-response curves and the type of endpoint (e.g., survival versus growth) used to assess toxicity can result in marked differences in actual risk to a taxon from a specific use.  While an RQ provides some information on the likelihood of an adverse effect, these values have historically been used to determine whether or not these estimates of risk exceed Agency levels of concern (LOCs) and have not been used to infer the actual likelihood and/or magnitude of an adverse effect.



A.  Asparagus



The likelihood of adverse effects (i.e, risk) from acetamiprid use on asparagus was compared to risk estimates from the use of carbaryl, permethrin, disulfoton, chlorpyrifos, pymetrozine, and dimethoate on asparagus to control the asparagus beetle (Crioceris duodecimpunctata) and aphids.  General risk conclusions for asparagus are presented in Table 1.



Based on available hazard data (Table 4(a-c)), acetamiprid generally appears to be less toxic to aquatic animals than proposed alternatives except for pymetrozine, against which acetamiprid appears to be more toxic. For terrestrial vertebrates (bird and mammals), acetamiprid generally appears to be less toxic than disulfoton and chlorpyrifos, more toxic than pymetrozine, carbaryl, and permethrin, and similarly toxic to dimethoate. In addition, acetamiprid is likely to be less toxic to honeybees than all other proposed alternatives except pymetrozine and possibly disulfoton. There are insufficient toxicity data from aquatic and terrestrial plants to compare acetamiprid to proposed alternatives, except that acetamiprid appears to be more toxic to terrestrial plants than carbaryl or disulfoton. 





The fate data analysis for use on asparagus focuses on the comparison of acetamiprid with pymetrozine as the latter compound has the highest potential for impacting the reduced risk assessment for asparagus (e.g., overall pymetrozine appears to result in fewer LOC exceedances across taxa).  Fate data are summarized for all chemicals evaluated in this document in Table 5.  Fate data indicate that acetamiprid is more mobile than pymetrozine; however, acetamiprid degraded more rapidly than pymetrozine total toxic residues.  Residues of pymetrozine are likely to occur in surface and ground water.  Acetamiprid is also likely to occur in surface and ground water; however, with its faster aerobic metabolism, it will likely persist for a shorter period of time than pymetrozine.  Both acetamiprid and pymetrozine are systemic and are taken up by roots.  This could result in an additional exposure route for these compounds (e.g., ingestion of residues taken up in plants).



Table 6 summarizes the direct taxa-specific risk estimates associated with the use of the various chemicals.  Based on the available analysis, overall use of acetamiprid on asparagus does not have a reduced ecological risk as compared to use of pymetrozine.  The only taxon with predicted risk from the use of pymetrozine on asparagus was due to chronic exposure in mammals. Hazard data from multi-generation toxicity studies in rats suggest that pymetrozine (NOAEC=200 mg/kg-diet, body weight of offspring affected) has a relatively similar toxicity to acetamiprid (NOAEC=280 mg/kg-diet, body weight, weight gain, and food consumption affected) on a chronic exposure basis.   Use of acetamiprid on asparagus does have a reduced ecological risk as compared to use of permethrin, chlorpyrifos, disulfoton, or dimethoate.   Direct risk from chronic exposure to carbaryl was estimated for freshwater invertebrates and mammals but not from chronic exposure to acetamiprid.  Alternatively, direct risk due to acute exposure to acetamiprid was predicted for birds (and terrestrial-phase amphibians and reptiles for which birds serve as surrogates), but direct risk from acute exposure to carbaryl was not predicted.   





Table 1. Risk comparison for application to asparagus.

		Alternatives:

		RQ values compared to acetamiprid

		Fate compared to acetamiprid



		Carbaryl

		Higher

		---



		Permethrin

		Higher

		---



		Disulfoton

		Higher

		---



		Chlorpyrifos

		Higher

		---



		Pymetrozine

		Lower (except chronic mammal)

		May persist longer in SW/GW



		Dimethoate

		Higher

		---



		Conclusion:

		Acetamiprid has lower RQ values compared to 5/6 of the listed alternatives. Pymetrozine is the only alternative with RQ values lower than those for acetamiprid; however, pymetrozine may persist longer in SW/GW.





RQ=Risk Quotient defined as the exposure estimate divided by the toxicity estimate; SW=surface water; GW=ground water





B.  Sweet Corn



The likelihood of adverse effects from use of acetamiprid on sweet corn was compared to bifenthrin, chlorpyrifos, dimethoate, and methomyl to control the Japanese beetle (Popillia japonica), corn rootworms (Diabrotica virgifera), and corn leaf aphids (Rhopalosiphum maidis). General risk conclusions for sweet corn are presented in Table 2.



Based on available hazard data (Table 4(a-c)), acetamiprid generally appears to be less toxic to aquatic animals than proposed alternatives. Acetamiprid and methomyl have comparable toxicity profiles for aquatic invertebrates, but acetamiprid is less toxic than methomyl to fish on an acute exposure basis. For terrestrial vertebrates (birds and mammals), acetamiprid generally appears to be less toxic than chlorpyrifos and methomyl, and is similarly toxic to bifenthrin and dimethoate based on available data. In addition, acetamiprid is likely to be less toxic to honeybees than all other proposed alternatives. There are insufficient data for aquatic and terrestrial plants to compare acetamiprid to proposed alternatives.



The fate data analysis for use on sweet corn focused on the comparison of acetamiprid and dimethoate, since the latter compound has the highest potential for influencing the reduced risk conclusion.  Fate data are summarized for all of the chemicals evaluated in this document in Table 5.  Sorption coefficients for dimethoate were not available, based on the similarity in log octanol-water partition coefficients (log KOW) for acetamiprid (log KOW =0.8) and dimethoate (log KOW=0.7) they have similar mobility.  Dimethoate hydrolyzes in abiotic environments while acetamiprid is stable.  Aerobic soil metabolism rates are similar if you compare the parent only values (half-lives range from 1-6 days for both compounds); however, acetamiprid is more persistent if you assume that unextracted residues in the study are acetamiprid.  The half-life range for acetamiprid and unextracted residues for aerobic soil metabolism rates is 0.9 to 99 days.  Terrestrial field dissipation half-lives were also similar for both acetamiprid and dimethoate.  Both dimethoate and acetamiprid have relatively low use rates and similar fate properties.  They are both mobile and may leach into groundwater but the leaching will be decreased due to the degradation rates.  Dimethoate has been detected in surface waters but not found in ground water in California (USEPA, 2008b).  No monitoring data are currently available for acetamiprid.  Both acetamiprid and dimethoate are systemic and are taken up by roots.  This could result in an additional exposure route for these compounds (e.g., ingestion of residues taken up in plants).
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Table 7 summarizes risk estimates for direct risk associated with use of the various chemicals. Acetamiprid and dimethoate have similar potential for direct risk to various species across taxa when used on sweet corn.  The main difference is that high chronic risk to mammals is predicted for dimethoate, while there is the potential for acute risk to freshwater invertebrates for acetamiprid. The analysis of bifenthrin is not specific to sweet corn because there is no recent risk assessment for this crop; however, based on data from other crops with similar application rates, risk estimates are expected to be similar for use of bifenthrin and acetamiprid.  Bifenthrin exceeded in acute and chronic risk LOCs for fish but not mammals or birds, while acetamiprid exceeded acute risk LOCs for birds and mammals, but not fish. Use of chlorpyrifos and methomyl exceeded acute and chronic risk LOCs for more taxa than acetamiprid.   Thus, acetamiprid could be considered to have a reduced ecological risk as compared to chlorpyrifos and methomyl.  



Table 2. Risk comparison for application to sweet corn.

		Alternatives:

		RQ Values Compared to Acetamiprid

		Fate compared to acetamiprid



		Bifenthrin

		Similar

		---



		Chlorpyrifos

		Higher

		---



		Dimethoate

		Similar

		Similar mobility; equal or less persistence in water



		Methomyl

		Higher

		---



		Conclusion:

		Acetamiprid has similar RQ values to those of dimethoate and bifenthrin; however, with the exception of dimethoate, acetamiprid generally has lower RQ values for aquatic organisms.









C.  Mustard Greens and Leafy Brassica

	

The likelihood of adverse effects from use of acetamiprid on mustard greens and leafy brassica was compared to bifenthrin, cyfluthrin, and permethrin to control harlequin bugs (Margantia histrionic). General risk conclusions for asparagus are presented in Table 3.



Based on available hazard data (Table 4(a-c)), acetamiprid generally appears to be less toxic to aquatic animals than proposed alternatives. For terrestrial vertebrates (birds and mammals), acetamiprid generally appears to be more toxic than permethrin, and similarly toxic to bifenthrin and cyfluthrin. In addition, acetamiprid is likely to be less toxic to honeybees than all other proposed alternatives. There are insufficient data for aquatic and terrestrial plants to compare acetamiprid to proposed alternatives.



The fate data evaluation for mustard greens and leafy brassica focused on the comparison of acetamiprid and bifenthrin as the latter compound has the highest potential for impacting the analysis.  Fate data are summarized for all chemicals being compared in this document in Table 5.  Sorption coefficients of acetamiprid versus bifenthrin indicate that acetamiprid is relatively mobile while bifenthrin is more likely to bind to soil and sediment.  Bifenthrin is also likely to bioconcentrate with a measured bioconcentration factor (BCF) of 6090 L/kg in whole fish while acetamiprid is not considered likely to bioconcentrate.  Bifenthrin is more persistent than acetamiprid and will be present in the environment for longer periods than acetamiprid; field dissipation studies support this determination.  Finally, bifenthrin is commonly found in surface water and sediment in urban and agricultural areas (USEPA, 2010c).  No monitoring data are currently available for acetamiprid.  Acetamiprid is taken up into plants while bifenthrin is not.  This could result in an additional exposure route (e.g., ingestion of residues taken up in plants) for acetamiprid as compared to bifenthrin. Based on the persistence of bifenthrin, acetamiprid would  be considered to have a more favorable environmental fate profile.  



Table 8 summarizes risk estimates for direct risk associated with use of the various chemicals.  The analysis for bifenthrin is not specific to use on mustard greens and leafy brassica; however, risk conclusions are expected to be similar for use of bifenthrin on mustard greens and leafy brassica.  From the use of acetamiprid on mustard greens and leafy brassica, acute risk LOCs are exceeded for freshwater invertebrates, estuarine/marine invertebrates, mammals, and birds.  Chronic risk LOCs are exceeded for estuarine/marine invertebrates and  risk to terrestrial dicotyledonous plant LOCs  from aerial applications.  Bifenthrin use resulted in RQ values which exceed acute and chronic risk LOCs for fish and aquatic invertebrates only (e.g., RQ values for birds and mammals did not exceed acute or chronic risk LOCs).  Use of cyfluthrin also resulted in RQ values which exceed acute risk LOCs for fish and aquatic invertebrates and chronic risk LOCs for freshwater fish and freshwater and estuarine/marine invertebrates.  For cyfluthrin, RQ values exceed the acute risk LOC for mammals, as well.  Finally, use of permethrin resulted RQ values exceeding acute and chronic risk LOC for aquatic fish and invertebrates, mammals, and birds (when assessed).  Based on the number of RQ values which exceed acute and/or chronic risk LOCs, and depending on the taxa of concern, acetamiprid could be considered to have a lower likelihood of adverse effects when compared to permethrin and cyfluthrin, and possibly bifenthrin.  





Table 3. Risk comparison for application to mustard greens and other leafy brassica.

		Alternatives:

		RQ Values Compared to Acetamiprid

		Fate compared to acetamiprid



		Bifenthrin

		Similar

		Less mobile; more likely to bind to soil and more persistent; more likely to bioaccumulate



		Cyfluthrin

		Higher

		--



		Permethrin

		Higher

		--



		Conclusion:

		Acetamiprid has lower RQ values compared to those of cyfluthrin and permethrin and has similar RQ values to bifenthrin; however, bifenthrin is generally more persistent and is several orders of magnitude more toxic than acetamiprid in aquatic environments.







Table 4.  Summary of acetamiprid hazard data versus other pesticides for (a) aquatic animals, (b) terrestrial animals, and (c) plants.  Orange highlighting within each row indicates that the acetamiprid toxicity endpoint is higher (less toxic) compared to other chemicals for the same taxon. Green highlighting within each row indicates that the acetamiprid endpoint is lower (more toxic) compared to other chemicals for the same taxon.  No highlighting indicates that there was no difference in toxicity for the same taxon or that further examination would be needed to fully understand the potential hazard.   



(a) Aquatic Animal Toxicity Data

		Chemical

		Acute

		Chronic



		

		Rainbow Trout

(Oncorhynchus mykiss)

96-hr LC50

		Bluegill Sunfish

(Lepomis macrochirus)

96-hr LC50

		Sheepshead Minnow

(Cyprinodon variegatus)

96-hr LC50

		Daphnia

(Daphnia spp.)

48-hr EC50

		Mysid

(Americamysis bahia)

48-hr LC50

		Oyster

(Crassostra virginica)

96-hr EC50

		Fathead Minnow

(Pimephales promelas)

NOAEC

		Daphnia

(Daphnia spp.)

NOAEC

		Mysid

(Americamysis bahia)

NOAEC



		Endpoint Units

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L



		Acetamiprid

		>100

		>119

		100

		50

		0.066

		41

		19.2

		5

		0.0025



		Carbaryl

		1.2

		5.04

		2.2

		0.0056

		0.0057

		0.032

		0.21

		0.0015

		0.0015



		Permethrin

		0.0021

		0.00079

		0.0078

		0.000039

		0.000075

		>0.407

		0.0003

		0.000039

		0.000011



		Disulfoton

		1.85

		0.039

		0.52

		0.013

		0.1

		0.720

		ND

		0.000037

		0.00235



		Chlorpyrifos

		0.003

		0.0018

		0.140

		0.0001

		0.000035

		0.034

		0.00057

		0.00004

		0.0000046



		Pymetrozine

		>128

		>134

		>117

		87

		66.9

		3.05

		ND

		0.025

		ND



		Dimethoate

		6.2

		ND

		>111

		3.32

		15

		46

		ND

		0.04

		ND



		Bifenthrin

		0.00015

		ND

		0.0175

		0.0016

		0.000004

		0.285

		0.00004

		0.0000013

		ND



		Methomyl

		0.860

		0.480

		1.16

		0.0088

		0.234

		>140

		0.057

		0.0007

		0.029



		Cyfluthrin

		0.00068

		ND

		0.00405

		0.000025

		0.0000024

		0.00269

		ND

		0.0000074

		0.00000017





ND = No Data




(b) Terrestrial Animal Toxicity Data

		Terrestrial Animal Toxicity Data



		Chemical

		Acute

		Chronic



		

		Mallard

(Anas platyrhynchos)

Oral

LD50

		Mallard 

(Anas platyrhynchos)

Dietary LC50

		Bobwhite

(Colinus virginianus) Dietary

LC50

		Rat

Oral

LD50

		Honeybee

(Apis mellifera)

Contact

LD50

		Mallard

(Anas platyrhynchos)

 NOAEC

		Bobwhite 

(Colinus virginianus) NOAEC

		Rat 

NOAEC



		Endpoint Units

		mg/kg-bw

		mg/kg-diet

		mg/kg-diet

		mg/kg-diet

		µg/bee

		mg/kg-diet

		mg/kg-diet

		mg/kg-diet



		Acetamiprid

		84.4§

		>5000

		>5000

		146

		<12.5*

		<60.2

		89.7

		280



		Carbaryl

		>2000

		>5000

		>5000

		301

		1.1

		300

		3000‡

		75



		Permethrin

		>2000

		>5200

		>5200

		340.5

		0.24

		125

		500

		1000



		Disulfoton

		6.5

		510

		544

		1.9

		4.1

		37

		37

		0.8



		Chlorpyrifos

		112

		136

		423

		118

		0.059

		46

		40

		2



		Pymetrozine

		ND

		>5010

		>5130

		5955

		>200

		260

		100

		200



		Dimethoate

		ND†

		ND

		ND

		420

		0.05

		35.4

		4

		32



		Bifenthrin

		>2150

		1280

		4450

		53.8

		0.015

		75

		75

		30



		Methomyl

		ND

		2883

		1100

		30

		0.16

		<150

		150

		3.75



		Cyfluthrin

		ND

		>5000

		>5000

		<100

		0.037

		<250

		250‡

		50





ND = No Data

*A precise LD50 estimate could not be derived because a dose-response pattern was not observed

† Note: very highly toxic (LD50 = 5.4 mg ai/kg-bw) to ring-necked pheasants

‡ NOAEC is equal to the highest concentration tested

§ Acetamiprid is very highly toxic to zebra finches (passerines) on an acute exposure basis (5.68 mg ai/kg-bw); however, there is not enough passerine toxicity data from proposed alternatives to make a hazard comparison.




(c) Plant Toxicity Data

		Chemical

		Aquatic Plants

		Terrestrial Plants*



		

		Vascular

		Nonvascular

		Monocots

		Dicots



		

		EC50

		NOAEC

		EC50

		NOAEC

		EC25

		NOAEC

		EC25

		NOAEC



		Endpoint Units

		mg ai/L

		mg ai/L

		mg ai/L

		mg ai/L

		lbs ai/acre

		lbs ai/acre

		lbs ai/acre

		lbs ai/acre



		Acetamiprid

		>1.0

		1†

		>1.0

		1†

		0.23

		0.077

		0.0056

		0.0025



		Carbaryl

		ND

		ND

		0.66

		0.40

		>0.8

		0.8†

		>0.8†

		0.8†



		Permethrin

		ND

		ND

		0.068

		ND

		ND

		ND

		ND

		ND



		Disulfoton

		ND

		N

		ND

		ND

		>1.9†

		1.9†

		>1.9†

		1.9†



		Chlorpyrifos

		ND

		ND

		ND

		ND

		ND

		ND

		ND

		ND



		Pymetrozine

		>109

		49

		17

		6.28

		ND

		ND

		ND

		ND



		Dimethoate

		ND

		ND

		110

		19.7

		ND

		ND

		ND

		ND



		Bifenthrin

		ND

		ND

		ND

		ND

		ND

		ND

		ND

		ND



		Methomyl

		ND

		ND

		ND

		ND

		ND

		ND

		ND

		ND



		Cyfluthrin

		ND

		ND

		ND

		ND

		ND

		ND

		ND

		ND





ND = No Data

*From vegetative vigor or seedling emergence tests

† NOAEC is equal to the highest concentration tested




Table 5.  Summary of the Environmental Fate Properties for Acetamiprid and Proposed Alternatives. Orange highlighting within rows indicates the exposure was higher for alternative chemical as compared to acetamiprid.  Green highlighting indicates exposure was lower for that chemical  compared  acetamiprid.  No highlighting indicates that there was no difference exposure or the results of the comparison would need further examination to fully understand the potential for risk.

		[bookmark: _Hlk241289576]Property

		Acetamiprid (USEPA, 2011b)

		Carbaryl (USEPA, 2010a)

		Permethrin

(USEPA, 2011d)

		Disulfoton (USEPA, 2009a)

		Chlorpyrifos

(USEPA, 2009b, 2011a)

		Pymetrozine

(USEPA, 2004)

		Dimethoate

(USEPA, 2008a, 2008b)

		Bifenthrin

(USEPA, 2010c)

		Methomyl (USEPA, 2010b)

		Cyfluthrin (USEPA, 2011c)



		Chemical Class

		Neonicotinoid

		Carbamate

		Pyrethroid

		Organophosphate

		Organophosphate

		Pyridine azomethines 

		Organophosphate

		Pyrethroid

		Carbamate

		Pyrethroid



		Taken up by Plants

		Yes

		Yes (Queensland Health, 2002)

		No

(Illinois Department of Public Health, 2007)

		Yes

(Spear, 1991)

		Minimal, may be taken up through leaf surfaces

(NPIC)

		Yes

(Cloyd, 2002)

		Yes

(APVMA, 2004)

		No

(Illinois Department of Public Health, 2007)

		Yes (Queensland Health, 2002)

		No

(Illinois Department of Public Health, 2007)



		PC Code

		099050

		056801

		109701

		032501

		059101

		101103

		035001

		128825

		090301

		118831 and 128831



		Water Solubility

(mg/L)

		4250 at 25oC

		32 at 20oC

		

		25 mg/L at 20oC

		1.4 at 20oC

		290 at 20oC

		39800 at 20oC

		0.000014 at 20oC

		5.5 x 104 at 25oC

		2.32 x 10-3 at 20oC



		Log KOW at 25oC

		0.8

		2.36

		6.1 at 20oC

		3.95 at 20oC

		4.7 NS oC

		-0.19

		0.704

		6.6

		1.24 at 20oC

		6



		Vapor Pressure at 25oC (Torr)

		<1 x 10-8

nonvolatile

		1.36 x 10-7

		1.48 x 10-8

		1.8 x 10-4

Slightly volatile

		1.87x10-5

		4.0 x 10-6

		8.25 x 10-6

		1.8 x 10-7

Nonvolatile

		5.4 x 10-6

		1.5x10-8

Nonvolatile



		Henry’s Law Constant (atm-m3/mole)

		5.2 x 10-14

		1.28 x 10-8

		1.4 x 10-6

Slightly volatile from water surface

		2.6 x 10-6

		6.2 x 10-6

		

		8.0 x 10-11

		7.2 x 10-3

Volatile from a water surface

		2.1 x 10-11

		3.7 x 10-6

Slightly volatile from water



		Kd (L/kg)

		0.39 – 4.1,

4 soils, 

1 sediment

		1.74 – 3.52,

4 soils

		140-401, 

4 soils 

1 sediment

		4.7-9.6, 

4 soils

		49.9 – 99.7, 

3 soils

		6.3-30.9, 

5 soils

		0.06-0.66, 

4 soils

		992-3690

		0.24-1.6, 

4 soils

		1116-1793, 

4 soils



		KOC (L/kg)

		157 – 298

Mean = 227

		

		19,300 – 60,900

		386-888

		4960 – 7300

		1400-7900

		Not reported

		131000 - 302000

		36-65

		73500-180300



		Hydrolysis Half life (days)

pH 5

		Stable

		Stable

		Stable

		1174 (Parent)

Stable (TTR)

		73

		Stable

		156

		Stable

		Stable

		Stable



		pH 7

		

		12

		Stable

		323 (Parent)

Stable (TTR)

		72

		

		68

		Stable

		Stable

		Nearly stable



		pH 9

		

		0.13

		125-350

		231 (Parent)

Stable (TTR)

		16

		

		4.4

		Stable

		36

		2.1



		Aqueous Photolysis Half-life (days)

		34

		21

		80

		3.9 (Parent)

141 (TTR)

		30

		4.3-6.2, 2 soils

		353

		Stable

		5 to Stable

		0.7



		Soil Photolysis Half-life (days)

		Under review

		

		106

		2.8 (Parent)

385 (TTR)

		Stable

		>30 days

		Stable

		106-147

		33

		5.6



		Aerobic Soil Metabolism Half-Life (days)

		0.9 – 6 (Parent)

0.9-99 (UN), 

8 soils



		4.0,

1 Soil

		37

		2.4-17 (Parent)

120-408 (TTR)

		11-141, 

7 soils

		266-330 for TTR, 

4 soils

		2.1-3.9, 

3 soils

		97-250, 

3 soils

		12-44, 

2 soils

		74-95, 

2 soils



		Anaerobic Soil Metabolism Half-life (days)

		Data under review

		72

		204

		No data

		15-58, 2 soils

		

		22

		Minimal

		14, 1 soil

		30 days, 1 soil



		Aerobic Aquatic Metabolism Half-life (days)

		25 (Parent)

74 (UN), 

1 sediment



		4.9

		38.2-42.9, 2 sediments

		11 (Parent)

51 (TTR)

		30.5, 1 system

		No data

		Not reported

		No data

		4-5

		33-42, 2 systems



		Anaerobic Aquatic Metabolism Half-life (days)

		325 (Parent)

568 (UN), 

1 sediment



		72

		113-175, 2 sediments

		275 (Parent)

385 (TTR)

		39-51, 2 systems

		120

		Not reported

		No data

		No data

		No data



		Terrestrial Field Dissipation Half-life (days)

		3-18, 

9 studies

		Forestry

21, foliar,

75, leaf litter

65, soil

		17-43, 

2 studies

		2-4 days(parent)

>271 (TTR),

4 values

		33-56, not clear how many sites/studies

		

		5-15, 

5 sites

		35-345, 

11 sites

		4-54,

 2 sites

		4.3-18,

 2 sites

<32, 7 sites



		BCF

		Low potential based on KOW

		Low potential based on KOW

		570-610 L/kg wet weight,

4.7 days to 50% depuration

		Does have potential to bioconcentration based on KOW

		2727 L/kg whole fish, units not provided, depuration is rapid

		Low potential based on KOW

		Low potential based on KOW

		6090 L/kg whole fish, units assumed

		Low potential based on KOW

		854 L/kg whole fish, units assumed





[bookmark: _GoBack]TTR=total toxic residues; NS=not specified; UN=estimated with unextracted residues; BCF=bioconcentration factor


Table 6.  Summary of risk concerns for use of the acetamiprid and proposed alternatives on asparagus. Orange highlighting indicates that RQ values were higher for that taxa as compared to those of acetamiprid.  Green highlighting indicates RQ values were  lower for that taxa as compared to those of acetamiprid.  No highlighting indicates that there was no difference in risk estimates or the results of the RQ comparison would need further examination to fully understand the potential differences in risk estimates.  

		Taxonomic Group

		Direct Effects:  Yes/No/Uncertain (RQs) 4



		

		Acetamiprid

(USEPA, 2011b)

		Carbaryl1

(USEPA, 2003, D288451, 2010a)

		Permethrin

(USEPA, 2008c)3

		Disulfoton

(USEPA, 2002)

		Chlorpyrifos (USEPA, 2009b) based on CA assessment

		Pymetrozine (USEPA, 2004)

		Dimethoate (USEPA, 2008b)



		Use Pattern (app rate in lbs ai/A, # of app in days, interval in days

		0.1, 2, 10

		2, 8, 31

		0.1, 4, 7 (water)

0.2, 5, 10 (Rhubarb chosen for terrestrial)

		1, 3, NS

		1.5, 3, 10 for liquid

1, 3, 10 for granular

		0.172, 3, 30

		Broccoli used as surrogate2





		Aquatic vascular plants

		No

		Based on data for green algae only, No1,2 

		No

		No data

		No data

		No

		No data



		Aquatic non-vascular plants

		No

		

		No data

		No data

		No

		No

		No



		Dicot terrestrial plants

		Yes, listed only due to exposure to spray drift and aerial application (2.0)

		More data needed

		Assumed no, no data

		No data

		Presumed, no data

		No data

		



		Monocot terrestrial plants

		No

		More data needed

		Assumed no, no data

		No data

		Presumed, no data

		No data

		



		Freshwater Fish

		No

		

		Acute: Yes (0.82)

Chronic: Yes (3.36)

		Acute: Yes (0.21)

Chronic: No



		Acute: Yes 

Chronic: Yes 

RQs only provided for subset of uses.

		Acute: No

Chronic: No

		Acute: No

Chronic: No



		Estuarine/Marine Fish

		No

		Acute: No

Chronic: No data

		Acute: Yes (0.29)

Chronic: Yes (1.21)

		Acute: No

Chronic: Yes (0.2-3)

		Acute: Yes 

Chronic: Yes 

RQs only provided for subset of uses

		Acute: No

		Acute: less sensitive than FW

Chronic: No data



		Freshwater Invertebrates

		Acute: Yes (0.25-0.44)

Chronic: Yes (2.46-4.43)

		Acute: Yes (4.5-10.4)

Chronic: Yes (8-20)1,2

		Acute: Yes (31)

Chronic: Yes (154)

		Acute: Yes (2.1)

Chronic: Yes (122-149)

		Acute: Yes

Chronic: Yes

RQs only provided for subset of uses.

		Acute: No

Chronic: No

		Acute: Yes (0.38)

Chronic: Yes (27.3)



		Estuarine/Marine Invertebrates

		Acute: Yes (0.18-1.4)

Chronic: Yes (2.06-3.72)

		Acute: Yes ( 4.0-9.3)

Chronic: No data 1,2

		Acute: Yes (36)

Chronic: Yes (180)

		Acute: Yes (0.55)

Chronic: Yes (1.9-2.3)

		Acute: Yes 

Chronic: Yes 

RQs only provided for subset of uses

		Acute: No

		Acute: similar sensitivity to FW

Chronic: No data



		Mammals

		Acute: Yes (<0.01 – 0.13)

Chronic: No

		Liquid:

Acute: Yes (0.03-3.32)

Chronic: Yes 

(0.88– 14)

Granular:

Acute: Yes 

(0.07 – 4.61)

		Acute: Yes (0.04-0.61)

Chronic: Yes (0.24-33.37)

		Acute: Yes (0.21-121)

Chronic: Yes (4.7-75)

		Acute: Yes (0.6 - 3)

Chronic: Yes (39)

LD50/ sq ft: 0.4

		Acute: No

Chronic: Yes (Decreased Growth in pups)

(USEPA, 2006, D321675)

		Acute: Yes (0.18)

Chronic: Yes (73-635)



		Birds



		Acute: Yes (0.07 – 8.1)

Chronic: Assumed due to nondefinitive NOAEC

		Broadcast of liquid:

Acute: No

Chronic: Yes (reproductive) (0.22-3.50)

		Acute: not assessed

Chronic: Yes (0.11-1.7)

		Acute: Yes (0.05-0.7)

Chronic: Yes (0.1-1.6)

 

		Acute: Yes (3-113)

Chronic: Yes (17)

LD50/sqft: 18

		Acute: No

Chronic: No

		Acute: Yes (0.25-20)

Chronic: Yes (21)



		Terrestrial invertebrates

		Not assessed

		Not assessed

		Yes (71-640)

		

		Yes (943)

		

		Yes (24-211)





1 RED did not perform aquatic modeling for use on asparagus where the maximum application rate was 2lbs ai/A, with five applications, and a three day application interval.  Results for modeling for sweet corn were used as a surrogate for this analysis.  The application rate for sweet corn was 2 lbs ai/A, with eight applications, and a three day application interval.  

2 RQs not reported in Reregistration Eligibility Decision (RED) because registrant not supporting use pattern.  RQs not reported in California Red-legged Frog assessment.  

3 Analysis based on risk assessment completed for California.

4 Caution should be used when comparing the value of risk quotients (RQs) across chemicals because there are differences in the endpoints used to estimate the RQ and slopes of dose-response curves results in differences in the likelihood of adverse effects, i.e., risk, associated with a specific use.  While an RQ provides some information on the likelihood of an adverse effect, RQ values have historically been used to determine whether or not these estimates of risk exceedAgency levels of concern (LOCs). 






Table 7.  Summary of risk concerns for use of the acetamiprid and proposed alternatives on sweet corn. Orange highlighting indicates that RQ values were higher for that taxon as compared to those of acetamiprid.  Green highlighting indicates RQ values were lower for that taxa as compared to those of acetamiprid.  No highlighting indicates that there was no difference in risk estimates or the results of the RQ comparison would need further examination to fully understand differences in risk estimates.   

		Taxonomic Group

		Direct Effects:  Yes/No/Uncertain (RQs)1



		

		Acetamiprid

(USEPA, 2011b)

		Bifenthrin

(USEPA, 2010c)2

		Chlorpyrifos

(USEPA, 2009b)

		Dimethoate

(USEPA, 2008b)4

		Methomyl

(USEPA, 2007, 2010b)



		Use Pattern (application rate, number of applications, interval in days

		0.1, 2, 10

		0.1, 2, NS

		1, 3, 10 for liquid

1, 3, 10 for granular

2.7 oz/100 lbs seed

		Field Corn, 0.5, 1, NA

		0.45, 14, 1



		Aquatic vascular plants

		No

		No data

		No data

		No data

		No data



		Aquatic non-vascular plants

		No

		No data

		No

		No

		No data



		Dicot terrestrial plants

		Yes, listed only due to exposure to spray drift and aerial application (2.0)

		No data, presumed low risk

		Presumed, no data

		No data

		No data



		Monocot terrestrial plants

		No

		No data, presumed low risk

		Presumed, no data

		No data

		No data



		Freshwater Fish

		No

		Acute: Yes

Chronic: Yes

		Acute: Yes3

Chronic: Yes

		No

		Acute: Yes (0.12)

Chronic: Yes (1.09)



		Estuarine/Marine Fish

		No

		Acute: Yes

Chronic: Yes

		Acute: Yes3

Chronic: Yes

		Acute: No (Tox endpoints higher than FW fish)

Chronic: No data

		Less sensitive than FW



		Freshwater Invertebrates

		Acute: Yes (0.25-0.44)

Chronic: Yes (2.46-4.43)

		Acute: Yes

Chronic: Yes

		Acute: Yes3

Chronic: Yes

		Acute: No

Chronic: Yes (1.8)

		Acute: Yes (7.62)

Chronic: Yes (38.71)



		Estuarine/Marine Invertebrates

		Acute: Yes (0.18-1.4)

Chronic: Yes (2.06-3.72)

		Acute: Yes

Chronic: Yes

		Acute: Yes3

Chronic: Yes

		Acute: endpoint similar to FW endpoint.

Chronic: no data

		Less sensitive than FW



		Mammals

		Acute: Yes (<0.01 – 0.13)

Chronic: No

		Acute: No

Chronic: No

		Liquid:

Acute: Yes (1-46)

Chronic: Yes (7)



Granular:

LD50/ sq ft: 119



Seed treatment:

Acute: Yes (8)

Chronic: Yes (143)

		Acute: No

Chronic: Yes (60-521)

		Acute: Yes

Chronic: Yes3





		Birds



		Acute: Yes (0.07 – 8.1)

Chronic: Assumed due to non-definitive NOAEC

		Acute: No

Chronic: No

		Liquid:

Acute: Yes (0.2-1)

Chronic: Yes (16)



Granular:

LD50/ sq ft: 3



Seed treatment:

Acute: Yes (0.1)

Chronic: Yes (90)

		Acute: Yes (0.2 – 16.48)

Chronic: Yes (16.88)

		Acute: Yes3

Chronic: Yes



		Terrestrial invertebrates

		Not assessed

		Not assessed

		Yes (385)

		Yes (173)

		Yes (11-256)





1 Caution should be used when comparing the value of risk quotients (RQs) across chemicals because there are differences in the endpoints used to estimate the RQs and slopes of dose-response curves results in differences in the likelihood of adverse effects, i.e., risk, associated with a specific use.  While an RQ provides some information on the likelihood of an adverse effect, RQ values have historically only been used to determine whether or not these estimates of risk exceed Agency levels of concern (LOCs).  

2 Not specific to use on sweet corn.  An assessment completed in the last 10 years specific to sweet corn was not available.  The problem formulation indicated that the use rate on sweet corn was 0.1 lbs ai/A, with two applications, and an unspecified application interval.  Risk conclusions reported are expected to be similar to those for crops assessed in 2007 (USEPA, 2007, D336608). 

3 RQs only provided for subset of uses.

4 Based on assessment completed for use in California only.





Table 8.  Summary of risk concerns for use of the acetamiprid and proposed alternatives on mustard greens and leafy brassica. Orange highlighting indicates that RQ values were higher for that taxa as compared to those of acetamiprid.  Green highlighting indicates RQ values were  lower for that taxa as compared to those of acetamiprid.  No highlighting indicates that there was no difference in risk estimates or the results of the RQ comparison would need further examination to fully understand the potential differences in risk estimates.  

		Taxonomic Group

		Direct Effects:  Yes/No/Uncertain (RQs)1



		

		Acetamiprid

(USEPA, 2011b)

		Bifenthrin (USEPA, 2010c)

		Cyfluthrin

(USEPA, 2011c) (USEPA, 2004, D274813)

		Permethrin

(USEPA, 2008c)3



		Use Pattern (application rate, number of applications, interval in days

		0.1, 2, 10

		0.1, 5, 72

		0.050, 4, 7

		0.2, 4, 5



		Aquatic vascular plants

		No

		No data

		No data, presumed low risk

		No



		Aquatic non-vascular plants

		No

		No data

		No

		No data



		Dicot terrestrial plants

		Yes, listed only due to exposure to spray drift and aerial application (2.0)

		No data, presumed low risk

		No data, presumed low risk

		Assumed no, no data



		Monocot terrestrial plants

		No

		No data, presumed low risk

		No data, presumed low risk

		Assumed no, no data



		Freshwater Fish

		No

		Acute: Yes

Chronic: Yes

		Acute: Yes (3.0)

Chronic: Yes (2.3)

		Acute: Yes (1.15)

Chronic: Yes (4.56)



		Estuarine/Marine Fish

		No

		Acute: Yes

Chronic: Yes

		Acute: Yes (0.05)

Chronic: No (0.90)

		Acute: Yes (0.41)

Chronic: Yes (1.64)



		Freshwater Invertebrates

		Acute: Yes (0.25-0.44)

Chronic: Yes (2.46-4.43)

		Acute: Yes

Chronic: Yes

		Acute: Yes (3.0)

Chronic: Yes (5.0)

		Acute: Yes (42.83)

Chronic: Yes (205)



		Estuarine/Marine Invertebrates

		Acute: Yes (0.18-1.4)

Chronic: Yes (2.06-3.72)

		Acute: Yes

Chronic: Yes

		Acute: Yes (3-83)

Chronic: Yes (174)

		Acute: Yes (50)

Chronic: Yes (239)



		Mammals

		Acute: Yes (<0.01–0.13)

Chronic: No

		Acute: No

Chronic: No

		Acute: Yes (<0.01-0.37)

Chronic: No

		Acute: Yes (0.03-0.4)

Chronic: Yes (0.16-22.14)



		Birds



		Acute: Yes (0.07–8.1)

Chronic:Assumed due to nondefinitive NOAEC

		Acute: No

Chronic: No

		Acute: No

Chronic: No

		Acute: not assessed

Chronic: Yes (0.07-1.13)





1 Caution should be used when comparing the value of risk quotients (RQs) across chemicals because there are differences in the endpoints used to estimate the RQs and slopes of dose-response curves results in differences in the likelihood of adverse effects, i.e., risk, associated with a specific use.  While an RQprovides some information on the likelihood of  an adverse effect, RQ values have historically been used to determine whether or not the these estimates of risk exceed Agency levels of concern (LOCs).  

2 Not specific to use on mustard greens and leafy brassica.  The problem formulation indicated that the use rate on leafy brassica was 0.1 lbs ai/A, with five applications with a minimum seven day interval between applications.  Risk conclusions reported are expected to be similar to those for leafy brassica and were obtained from the problem formulation and a risk assessment completed in 2007 (USEPA, 2007, D336608). 
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